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(57) [S*«7l 

0 ) (i. ^^i^mm (11) ±izm^(^mm^^u ■ ^ 

;US:*L. #><=eU • -feyWi, (12). V 

-H ■ ^^fy ( 1 3) . *5J:t/-fe:xx ■ ( 1 4) 

^m^miz^^h. ±e-b>x • (22) ^ 

-S y:7 ■ ny^'^hlcioT. ^ (23) 5rabT 

T<a-b>x ■ (12) i.zwmizm'^^tir^'^ 

d Wi, T{4i3 <fct>'±<ilLV- H • 5 ^ >- ( 1 3 . 1 
8 ) ^vStt-fb-r^ C i: J: 0 , ^SJ^^Kfti^sgP^a- ( 1 
2) tcMir^S. c:«7)fllJi^*Ui«JS«. 
• T^-trX • j<t y (10) {CioV-'T. ( 1 

1 ) ±i,zwm-th^=f:'j ■ ■^fi'<7ym±^'^miz-tt. 



(2) 


r:?-t;^ ■ (10) x'h^x : ^mt^mL ( i 

«®2r1S»^S®tt*gPt«- (12), BtiieJStt«s^^tc 

^^-i^yx • ^'f y ( 1 4) 2r#'«3&^"Wri>^^:'J ■ -fe 

• ^t'J (10) 

T-^-^X • (50) T'*>r>T : ^mWWSL ( 1 

w^^mirti>m.m^u'rt ( 5 1 ) , Buiesattf^sgis^iJ-ic 

V- F • ^'f >- ( 5 5 ) . mlHai4<^a5^lcK 
«»SS:tt*&-rS-feyx • ^-f > ( 5 9 ) , tSitXMISV 

tii>mMim'¥-^'±hwm'¥^ ( 6 1 ) Sr#^Ai^r-r 

A • r^J'-feX • ( 50 ) . 

T^^X ■ ji^^)<n^-)mX'h':>X : ( 1 

1 ) ^mm:ri>ms ; ^^tmt^m i mitim-» 

(12). mTiB^lSSefittas^tcl^gL. 1^1 V- Km 

ss^rttj^-rsv-H • ^-f ( 1 3 ) , axx/mimi 
mm^fm\^izmtfi^ixx\>^tmi.^tktii-i-i>-^>xm 
• y ( 14) s:*-r^igi^^ 

1S*«rt-S^2lltt#:g|5^ (17). B?iSlg2Bie*isgi5^ 
^zmmL. ^2V-Hma[Sr«*&t- ^|g2V-H • 7^ 
y ( 1 8) . i5XX/m$SM2m^i^U^iz^i^^ixX\<^ 

■ 7>f y (22) 5:*^SII2^*U • -fe;PSr, Wieig 
1 U • •fe;U±tcm-r-?.S^ : it/mfiem 1 tJ J: 

t/m2-by;^. • yra&«»wtcie^-ri.«^ ( 2 

T^-feX ■ J>(^ 'J (50) <0»it*ST-fcoT : 

a« ( 1 1 ) ; m&iwi^hmim.^ 

wmt (5 1), ifi^mttf*ja5^)-ici§ssfL. 
1 Ktt*a5^)Hc^ 1 Ji^^^epairt-?.^ 1 v- h-rngssret 
i^-r^miv-K ■ ( 5 5) . ■mssmim&.im 
^lizwih^ixx V ^ s4t'ss-«iai-t -fe yx^^iSMtk-r 

h^i^yx ■ y^y (5 9) . fciz/fiiemv-K 

• ^-fyizm^L. l^ieigl'7-H«^lcJ:oTI6^$ 
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1 'J • 't/\^^mm^i^mm.±^zmf&-t^m§ « 

®S:tS*frr^S?2fiKtti4s|ff^ (53). wiieiS 2 
SSii-tcBif^L, H5fSm2?Sttf^sSP^i-tc|g2fi5i®S-E|Jjir^ 
|.|g2'7-K«gri^tti|^^SII2V-H • ( 5 

7) , Midm2JStt*|f|5^tCtg^$^iT».^-g>tt®^^tB 
-r§mia-fe>'X«;»gS:ffi*&-r-l.m20-t>'X ■ y^ y 
(6 0) . t3J:t^H>iiem2"7-H • 7-f>tc|^L. mi 
iSlg2 V- J: oTI**$il&ffi^^m>f 
1^268^**^ (63) 5:#tfm2^^:'J • -fe^l'SrfiE 

2-feyx • y-^ ymtimM.mz^'^^h^ (65)5: 
[000 13 

[00021 

X • U (MRAM) {4. JStM^lC^trSM^tt(har 
dness)JC#^*>-$>^ , ^: U«^<50 1 LT 

^f&^ixfc. MRAMrtcT);'*^:'; - -fe/KS, S^Wt^. 

jsmsa: (GMR) wmx'$>?>. m^miim<7)m^i: 
H • ^'f ><4. -feyx • y^ yi,zMLxmmzm3k^ 

r 0 J fcitf r 1 J h LTtf^g^^iSi^^ „ ^ixi^cr,^ 
mii. GMR^M\^izi3if^mM^:^h/i'(0:fj\^i,zMm 

•th. y • '^)i'mzi5\,\xwmmhi5i.x/^i 
^tihmmn^. ■^yxnmizX'^x^^tihm^k.i^ 
m^^-!'\-)V<r)-)imzm\::.x^i,zmt-thcnx\ 

[0003] 

[^B3**»*tJ:3i:-r4il!Si] S!*<7)MRAM{4. ¥ 

m.<rmiimh-ri><r>x\ ms.±.f,z$m^ixhyi=t^j 
■ ■^ii'<^mz\mi^t^hh. 

[00 04 1 Ltclfi^X. ^m^crtumi. ■ -fe 


(3) 
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[0005] 2|s:|6Hji7)fl!ic7)eW<i. L*-tm 
[0006] 

T«Ji$iXfo:1S^<7);<^:iJ • -fe^USr^f ■g.MRAMcTJtg 
mi^X.'iX^ tJ{Jj1l7t$ix-&. -feyWiGRM 

(cJ:oTS-^$ixTt^S-feyx • >-$r^r-r-&. GM 
[0007] 

iwn<r^^<rmm'\ hi«±mrami o<o— sssr^t- 

01(5O^2-2*^^>^:tMRAMl 0<7)Bi3DET'J> 
[0 0 08] 01{-^-rMRAM 1 0<i8<i<7)^^y • 

•fe;l'^^;^i. ^f*««l l±tcijv^T2-^<7)®(cJ;-r> 

Kx\^i>A -offiji 0 ■ -^)v\iz-o\ ^x^Lixi.'o mmth 

ZtiZ-th. MRAMl 0rt<?5#;^^:U • Hr/Wi, GM 
R^WSe^i-, V-F • 7-f>'. i3j:l/-tr>'X • "y^y^ 
^-r-S>. GMR^«Ji. ASWtC, - y^/P^Tttifc^ 

iiTv^l,, v-H • =7^ yaxxz-kyx ■ r 
5 - A i fzitmh h V Ciix ^><o^ife<7) i o 

UiOmigP^^l 2. m V-h' • VI 3. tJitX-fe 
yx- ^^yiA^-^-th. |g2, ||3*iJ;t/m4>^: 
U -feyUi, IS2. ll3*JJ:tJf|S4GMR!|*|®g5^1 
5, 17, 2 0, SI2. Ig3fcj:t/'|^4'7-K ■ ^-^V 

16. 18, 21. axxf-^yx - '7^y22inM^z 
iiii'^u^ 12,15 izmmiizw^^tixii *) . ^mtt 

ifeS^rf ilffl Vtzmn 2 3 5:a l:.T±{5-fe y X • ^ y 2 
2tcte-^$ix-cv^i,. ■^yx'^\t. -^yx- y^yi 

4,22, 13 J:tlfGMR!B!l©l8:})- 12, 15. 17. 2 

o^jijsL, mL^mm^h. ^-v-k - ^-^xi, g 

MR!^«gPiJ-l 2. 15. 17. 2 0iZfmLXWim^ 


g|5^^i2, 15, 17, 20izmat^. ^fih<r>m'f- 
±x<D^<iZiiwmm!iin2Aii^^m^fi. rnmsnm^k 

[000 9] ii2^#M-r.?.fc. i^u^yc^xotc^m 

yi3. 1 6{i. ^Hi&wLi I ±i.zfm^tifz^m^z 
msRi^:j^-y^yyind:itizx-yxm^^ti^. 

^><7>^^ (A 1,-. Cu. ) t.tili:$'yyx'ry (W) 

i)^(>mtR-r I. . n 1 mmi^m 2 5 {±. -miti^ u n y 

(siOz ) tfzumitzyv^iy {si3 N4 ) x'h 
0. ^t^mtmizx-oxtm^ii. miiiXx/^2^ 
-K-^^vi3. i6^mmth,mmifim25<r>±. 
m^mmLx^mtvfzm. f^\nxv^m2GUR^n 
u^\2, 13 a xij^-^yx ■ ^-iyiA^^mmni^m 
2 5 <7>mm±.i.zmm- . m 1 J: t/m 2 G M K^mu 

^12. 1 5ii. &.T<^y\='-kX(,zLfzii''yXmm- 

t-r. mmi^m2 5±izGMRm^mmL. mmi^ 

•t^ZtiZi*). GMR!^fflx.y^ • vx^SrJ^fig-r 

i^tc, GMR«{CX>y^>:?'Srfifl'i. |llt>J:l/|g 
2GMR!R5«g|5:}i-$:Jg«L. »:V^T'J:./^ ■ VX;7^|^ 

[00 10] T&ss-hmi-kiyx ■ 9^yiAii. mx. 

T/l-5-'>A (A 1 ) . ^ (Cu ) . ^;^c{i.riX'^> 
CO-^^ (A 1 Cu, ) X'i^f>tl. ^-5 yi? - 
:J':?htciO. GMR!i*i®S5:H-l 2, 1 SlcffimWKrSf 
M^^ixTV^-?). -feVX • 5^ >-l 4 Ofc*6c7)^R$:f^« 
f4t«2 5iO^M±tcit«L. iXiz^ ^-^^^--y^^^ttX 

• >-! 4lCX-y^>'^S:^Td. GMRfeWSB^^l 
2, 15iiXr/T{iL-tyx - y^yiAtrm&Lfzm^ 

mmi¥m26i:tmL. cMRi^wge^j-i 2 . 1 5}3X 
x/T&^yx ■ ^^y\At:wmth. 

[00 1 1 ] ISlfc<J:l/IS2V-K • ^^^-l 3. 16 
tnt.zrx:i'^Xi,Zl,fzis^'oX^^3i5XT/mA'7-V ■ 7 

>f > 1 8 . 2 1 ?r^*»2 6±izmm-tmiz. mm. 

wm2 6(r)±m^mmLx^mt-ti>. i^ftS2 7^ 

imLXm3t5J:l/mA'7-}^ ■ ^-(yia. 2 1$rfe 
SL, <X^^X\ GMRifeMSU^l 2. 1 5fc itTTfi-fe 
• ^-f >14i:l5ltTo-feX(c<J:oT. GMRmK 

^■i^i7. 2 o^xr/±{iL-*^yx ■^^y22 ^mm¥. 
m2 7±izm^-th. 

[ 0 0 1 2 ] j: 1 ii/H 2 tcs^f 

l'K)l'Cr,-^yx ■ y^yt:mML^ <7) h 5 Vi^'X^ 

• x-f •yf-$rfflv^i)C:tSrSiaL7t<0T'S>-g)*^ M^-S 


{f. ffl (Cu) tJj:!^:?^^/^^^ (W) iOcta^r^S 
Ji2 8^1tWL. GMR^gS^J-l 7, IM^yX ■ ^ 

^y22iixv^i&^3-iy2 3^mmth. mm 

«j«2 8c7)±jB5rWSLT¥Ki:L. i^«i4c«280± 
[00131 Il5i^m«2 9±CS{C^^:'J • -fe;U2r 
coo 141 iftf^coS, HI. 112. ^3. fcJ:l/f||4 

■ ^^yizmnv. -^yx ■ ^-fyi^hm 
m-tfcMzii . G M Rwsmin- 1 2 tf^tzmmrt m i 

i5i:X/m3V-Y ■ "y^yiS. 1 BtcV- H«S£5rEP 
ML. ^yx - y^yiA. 2 2*>/i>«jE$r«iai-r-S.. 

::<?5J^-&. ■fe>'X«gg{±^2 3$-ffitTBiaxS. V- 

Y ■ y^yi 3i,zf5{f^v- Ymm.<oyjfii]ii. v— y ■ 

x\ v-Ym.^izi'iX^^tLtm.^ii. iBi-^ifti-r- 

GMR^'SU^l 2t;6pjD$ilS, ISl^^'J ■ -fe/UC 
^.^mfrthtzMzit. CTi.(f. |gliDJ;tJf|g3V- 
K • 7^ >- 1 3 . 1 8izv- Ym^i'tmaL. lSJ©5r^ 

2tioft-S.®^<^h;K7):frf4ij{c^-fl:Sriit^>-r. ±^ 
«0J:3tc. GMR%Sg5*lcBSt$-r-S.2*c7)V-H ■ y 

l/^tS*^$:ff^7ttf>. MyjCO^-Ymmz^-yX^^fi 

^mmij^GMRmmu^i 2tc«^o-^3iOT\ ^^js^r 

[0 0 151 03{i. 2|£|%HJc7)Sg2||i6CT{Ci^MRA 
M 3 2 <7)SB|ifc*cBTffillT'*) ^.m2t |5|— C0#BB#^ 
5:*-r-5>ia3c7)SS{±. i*JSE-ri.E12<7)S^i:|SI-^!t 

(iisi^T'fts. tti. m2bm~<mm.^^t:^-ti>m 

3<7)^^{±. Mffi-r&02c7)ro-feXi:l^— *;t{Al5|^ 
[00161 03 ilX® 2 t:5^-f-MflliiS<^i«-<0ffl 
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l,zi5l,fhmii3XX/m2V-Y ■ y^yl3, 1614, 
1 1 ±tCi3V^TSg 1 7-' -f b • 9^ ^3 3 
izm^mx. hix. ia2lcfc(t4ll5fcj;t/'|g6V-H • 
7-f>'29. 30(4, Sg3i?l^f*cJg2 8±{Ct3V^TH2 
x-fv-y h - >'3 4(c;a#^i.^>iiTc->S. r^i^' 
■yh-7^i^33, 34(4, IS3 t>J;Z/IS4 V- K • 7 

y 1 8 , 2 1 taiH] LxmM^^-i-^fzMzmm^ 

ixS. 0iJi.{f, GMRiRj^gp^i-l 2tc:fc{tS*^?rM^^ 

m-rtzMZli. -7- h'mSEfc it^T-'-f i^'-y hiE-^i5rH3 

v-H • y-^yiaaxz/miy-'^i^yh ■ y^y33 
izmaV. m.^^GMR^^^i2i,z^x.. mi*3J: 
lXm2-fe>'X • y 14, 2 2*^f>«E^1^tiJ-r'5.. 

vico«-&, -^zyxmmi. mt^2 3i:mtxmtLi>, « 

.«SrGMR!l*l«gp^l 2(C*Sft^S«^, GMRiBslll 

2(cJo(t-&J6K^'^i7 h;H7);Sr|t]$:^§$-ti-i.c7)(c+^'Sr 
?SJi$r , V- FfllflKJS i -f i-' -y hMmz J: -?T EpjD 
-r-l.. T^i^'vh • 7'fi'3 3, 3 4(4'7-K • :x 
18.21 l,zMLXmmX'h?>i3^. X -f i^'-y hm»S(=: J: 

-s.js:*i4, ^-vmmzi^mm^(fiisaLfzmi>z. gm 
^(.zmtxm^^ti^. 

[ 0 0 1 7 1 04(4, *^BHcoll3||]^giJ(c: iSMRA 

M 4 0 <r>^B&mMmmx'h ?>.m2t iai-o#Bs»-^ 

^*-ri.04<?)«^(4, jl!tJS-rSH2co«^t:PI-^-t 

ammx'h^. tti. m2tm-(^mm^^?:^Thm 

40«^{4, ^^tJE-rS02cora-fe^i:|Bl-^;»t(4|a|^ 

[00181 a4ioi;y^02 (C^^M1«jtrai7)iit— Offi 
3(4, V-h' • ^-f y(r>Kt>^l,z'rUi^'-y h ■ yif 
Jg^^ilTV^^CliiTfc-S.. H2(ct3(tsm3i3j:t;f|g 
4V-K- 7^>'(4, ll2fej;t>'|g3i^f!isS2 6, 2 
7Sc7)7-'-f s^'-y h • >-4 KCioTS^^mi-'^fLT 
V»5. MRAM4 Oc7)I!j#{4, 03(C^t/:;MRAM3 
2i:|i|— fiP-^, GMR!ti!l^tJi-l 2l*I(C*5V^T 

«®c^M;^ffi Lfc it/tSJrt^ff 9 /ca6(c(4. ^ 1 y- H 

• >-l 3J^J;t>'7= -f i-' y h ■ y^y4l Srvgit-fb$ 

[00 191 05(4, 3|!:^H3<7)|g4SIM0l](CJ:-?., ffi* 
*4'S{f lux concentrator) t:^-ti> M R A M 5 0 
IISt£:^PH0T'$>l.. 05t^-rMRAM5 0(4, ^ 
<*:S«1 l±(cS;^iMfe^>il/t2-O(50J15r#;^, #ffl{4 
^Sc<7)^^:li • ^*i^2-P(?:iSc7)±(c, 
XK>^<cr)m^mP*mi3iXi^X\.\ •-b:;K4, 
GMR!f*)SgP^5 1 . 5 2. 5 3. 54, V-Y ■ 
y5 5. 5 6, 5 7, 5 8, T<a*3i:tX±{2-feV;^. • 7 
>f>'5 9, 6 0, ^<^l>'(Cjai^*4'S6 1 . 6 2. 6 
3, 6 4S:qr-r-S.. T^-bi'X • 7^^5 9(4, ^fMlc 
i;-5T, #1^6 5 2rjitT±e-feV;^ • ^-f y6 0{C« 
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[00 2 0] m^mffiJie ejrv'Uny {sdcox 

0^j:^mti^mLl l±iZim-th. GMR!t?3«^^5 

me 6 0)±m±izm^ l , iJcv ^rm 2 e 7 ^tt 

^y5 9immth. lglfci:l/^IS2V-h' • y5 
XX/m2V-¥ ■ ^^y55. 5 6±l,zmiiiXX/m2 

mm'p^e 1 , 6 2S:j^«L. ^er>^i. ms^^m 
esami-. miim/^m2'7-}i ■ y5 5 , 5 

6^ii.lXtc||lt5j:t^l|2«^4'S6 1, 62SrlSS 

^l*3itXlg2JS^m4'S6 1 , 
6 2tfimii5XX/m2V-V • y5 5. 56±<,ZJ& 
^^tlX\^hif^. ISliJitX|g2am4»S6 1,62 

[0021] m-tr^x- y^yeo^mi^Lfzm. m 
2 tc* L^^n 2 mmmt 111— ro-fext j: -c . 6 5 

?:Siet:r?g^LTfii*J J:tX±<a-feyx • >- 5 9 , 6 
0ra^mmWt::fe-^-r^. ^4^««cS6 9^tt«t, 
GMR!|?j®gp^^5 3.54. ±R^yx ■ y^yeO. 

-(y5 7, 5 8. ^(>mzm3mx/m4mMM'p^6 

3, 6 4$-m4pme6 9±tCjg«L. -eof*. ^5 

i5§«(^^7o^it«LT. .rixt,^«s-r-s.. mMM'p 

S6 1, 6 2. 6 3. 6 4»i, vt-vo>f tf^J: d^raSE 
tt^^-^-S®ttf4=T'^l«?il-5.. L^c*i-5T. GMR!t^ 

[0022] liLh. S^fat-K^^iXTtMRAMtJ il/:-^ 


l,MRAM{i^^^s^'7-^-morl*^'^^'-^:<T^fftf<7>T^ ^ 

[01 ] ^^mi>zXhMRAM<7)-^i:^-tiSimM\ 

[02] :^^m<Dmmmizj:i>. mi(om2-2i}^h^ 

7t. MRAMcOfSB&Jlfc^BfBH. 
[03] *5&B8fiDfl!l<?5llSfiWc:<J:'5, MRAMcojSB&t£ 

[04] *f6BB<^5ltc:flfii7)||j60iiicj:s. MRAMcofS 

[05 3 *5|Bjc7)HlcSiJc^||Sfi0!|{cJ:§. fia^»*S2r 
^■rs M R A Mi7)1SSBSSfc*cBni0 . 

10 MRAM 

1 1 ^mwm. 

12, 15. 17, 20 GMRimm^ 

13, 16, 18, 21, 29, 30 V-H • 

y 

14,22 -feVX • y 

2 3 

24, 25, 26. 27, 28, 31 mmmsW 

3 2 MRAM 

3 3,34 "f^i^yV-y^y 

4 0 MRAM 

4 1 X -f i^'-y h • ^'f 

5 0 MRAM 

51. 52, 53, 54 GMR^«gP^ 
55, 56, 57, 58 V— K-7-f>' 

5 9. 6 0 • y^y 

6 1. 6 2. 63, 64 fi^^tfS 

6 5 mWi 

66. 67. 68. 70 im.WM 


[02] 


[03] 


(6) 
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